The selection of April 22, 2005-August 22, 2013, EUA market price data, use Granger causality test, this paper to the European climate exchange EUA futures price discovery function is analyzed. The research shows that EUA futures price has the function of price discovery in the first and second stage. In the third stage, EUA futures price can no longer be able to clearly play the function of price discovery. Further, the paper draws on the development experience of EU ETS and puts forward some suggestions for the establishment of China's carbon emission right futures market.
Introduction
The carbon emission right market is one of the focus of research in low carbon economy. At present Europe's most main, the most active carbon emissions trading market is that the EU emissions trading system (EU ETS), the system of the top frame with total amount control cap-and-trade mechanism (Cap and Trade). On the basis of the mechanism, the European Union legislation to carbon emissions in the European Union countries, each country is allocated between different enterprises, allowing carbon emissions as well as ordinary commodity trading under the influence of the laws of supply and demand in the market. Under the dual effects of direct market control and indirect economic incentives, EU ETS' participation in enterprises can realize the optimal allocation of carbon emission rights.
European Union Allowance (EUA) is the basic unit of market trading, which is equivalent to 1 ton of carbon dioxide per EUA. In addition to EUA, the unit contracts that can be traded in EU ETS also include emission credits based on the JI project and CER based on CMD projects.
EU ETS from January 1, 2005 formally operation, USES running mechanism in stages: stage 1 deadline for [2005] [2006] [2007] , is the EU ETS test stage, in this phase the system only carbon dioxide emissions trading, the vast majority of carbon emission rights are assigned according to the country for free. Time limit for the second phase 2008-2012, at this stage, each member must fulfill the Kyoto protocol obligations, in addition to carbon dioxide, other six gradually allow trading of greenhouse gases. At this stage, the distribution scheme of carbon emission will be adjusted according to the operation result of the first stage, and gradually introduce the market mechanism such as auction, and then abolish the free policy. The third period will be 2013-2020, in which EU ETS will gradually mature, with projected CO 2 emissions to be reduced by 21 per cent by 2020 compared with 1990 levels.
In the context of current world economic development, developing a low-carbon economy is a new way to seize a new round of world economic development and competition. Therefore, the research on carbon emission rights trading market has very important practical significance.
Theoretical model

Granger causality test
If X and Y represent the futures price and spot price, the Granger relationship between the two are defined as follows: if the containing variables X and Y under the condition of information in the past, for the forecast of variable Y is better than only contains information to predict the effect of Y in the past, informally, variable X can help explain the future changes of the variable Y, then think variables X is the Granger cause of Y. In the case of Granger test, assume that all realistic information and prediction information about each variable of X and Y has been included in the relevant time series. The formula of Granger causality test time series is as follows:
(1)
(2) Where X is the futures price, Y is the spot price, i means the lag period, u 1 and u 2t are the white noise, assuming that the two white noise in the formula is irrelevant. Granger relationship inspection when it is important to note that you should to examine whether the variable smooth, detailed empirical method in two variables, for example: (1) if two variables are stable, can the two variables VAR model is set up, because the variables are stationary, thus can be of any equation or any of a group of equations can be Student's t test or f-criterion, therefore, can make a Granger causality test; (2) if a variable is stable and the other variable is not stable, then a t test or F test can be used for stationary variables; (3) when both variables are non-stationary variables, this is also the actual case of most economic variables, and it depends on whether there is a co-integration relationship between the two variables. If the variables are all I (1) and there is no co-integration relationship, VAR can be written as a difference form and the Granger causality test is performed. If the variables considered are co-integration, the VAR model based on the horizontal variables can be directly used for the Granger causality test.
Data declaration
In terms of data sources, EUA futures prices are obtained by using Wind database search; The EUA spot price data is obtained through Bloomberg, which represents the midpoint of the spot market auction bid price. The data in this paper start from 22 April 2005 to 22 August 2013, including EUA futures price and EUA spot price data. Due to the EU ETS will its operation phase artificially divided into three different stages, each stage of market policy and the factors of influence is different, therefore, the condition of the market operation is also different. In this case, the separation of futures and spot data into three phases is more scientific.
According to EU ETS, the first stage of the transaction is 2005-2007, the second stage is 2008-2012 and the third stage is 2013-2020. In this paper, Excel and Eviews5.0 are used for the chart production and measurement analysis.
Chart analysis
Using Excel software to compare the price information of EU ETS in three stages, the following three fold lines are obtained respectively. In the first stage, from 2005 to 2007, EUA futures prices and spot prices in EU ETS have a very large correlation, which can be confirmed in figure 1. We can also find from the graph, the price of carbon emissions have larger volatility, carbon emissions in 2006 the highest price of more than 30 euros/ton, start at the end of 2006, however, the price of carbon emissions is all the way down, this is mainly affected by the EU ETS in the first stage operation is coming to an end, and the second phase of the quota allocation is different with the first stage, the first stage and the rest of the carbon emission rights cannot be retained to continue to use the second stage, therefore, the market supply of carbon emissions is far greater than demand, causes the prices are lower, or even close to zero. According to the analysis of figure 2, when the second phase of the EU ETS policies was determined, and the second stage of the EUA credits began to issue, new carbon emission rights market price quickly back to the previous level around 25 euros/ton, however, with the advent of the global economic crisis in 2008, the price fluctuation in the EUA gradually lower, this is mainly due to the economic crisis affect the operation of the entity enterprise, the entity enterprise demand for carbon emissions is not as strong before, some companies even do not need to buy carbon emissions due to production, and from the demand of carbon emissions to suppliers. This means that EU ETS must take into account the role of the economic cycle in the allocation of carbon credits, thus allowing the market to run smoothly. Can be seen from the figure 3 analysis, in 2013, the European Union EUA quota price continues to decline, the basic position under 10 euros, the emergence of this situation is mainly due to the international cooperation between carbon dioxide emissions reduction process is affected, the developed countries and developing countries of difficult negotiations, failed to reach a binding legal documents, as a result, the market for the sustainability of carbon emission rights market has very big concern, so, the price of carbon emissions at the low end.
Can be seen from the figure 3 analysis, in 2013, the European Union EUA quota price continues to decline, the basic position under 10 euros, the emergence of this situation is mainly due to the international cooperation between carbon dioxide emissions reduction process is affected, the developed countries and developing countries of difficult negotiations, failed to reach a binding legal documents, as a result, the market for the sustainability of carbon emission rights market has very big concern, so, the price of carbon emissions at the low end. 
The empirical analysis
For EUA futures price and spot price of unit root test results shown in table 1, among them, the variable EUAFutures1, EUAFutures2, EUAFutures3 represent the three stages of EUA futures prices time series, accordingly, EUASpot1, EUASpot2, EUASpot3 represent the EUA spot prices in the three stages of time series. This section using the test methods for specific ADF test and PP test, through the analysis of unit root test results, the author concluded the following conclusion: the three stages of the futures price and spot price there are unit root, however, after first order difference of variables become stationary series. Note: The original hypothesis was rejected at the confidence level of 5%, and the unmarked sign accepted the original hypothesis.
After treated with first order difference time series co-integration test can, in this paper, using Johansen co-integration test, three on the time sequence EUAFutures1 and EUAspot1 EUAFutures2 EUAFutures3 EUAspot2 and EUAspot3 Johansen co-integration test results are shown in table 2. By analyzing the test results in table 2, the author draw the following conclusion: in the first phase of the EU ETS is running, and the second stage EUA between the varieties of futures price and spot price there is a co-integration relationship, so we based on level variables Granger causality test; However, the relationship between EUA futures price and spot price in the third stage is not co-integration. Therefore, the Granger causality test is conducted based on the difference variables. The relevant data of the test are shown in table 3 .
Through the analysis of table 3, the author concludes that the first phase of the EU ETS run test results for the period 2005-2007: at the 1% confidence level, EUASpot1 not EUAFutures1 Granger reason, however, EUAFutures1 is the Granger cause of EUASpot1, this shows that at this stage, the EUA varieties of futures price can effectively lead the spot price, that is to say, the EUA futures market with good price discovery function. Continue to analyze the test results of the second stage from 2008 to 2012, which is basically the same as the results of the first stage, which indicates that EUA futures price also has the function of price discovery at this stage. In the third stage, however, under the confidence level of 10%, EUA the change the futures price and spot price changes are Granger reason, this shows that the EUA appeared between the futures price and spot price lead to each other, that is to say, the EUA futures prices are no longer able to play the function of price discovery. Table 3 . Granger test of variables.
Note: The original hypothesis is rejected at 10% of the confidence level and the rest is rejected at the confidence level of 1%.
Appears after a comprehensive analysis of the above may have the following reasons: in the first phase of the EU ETS is running and the second stage, the whole market and the market participants to global greenhouse gas emissions reduction policy recognition is higher, and for the future development of the whole market with greater confidence, therefore, EUA futures market operation condition is good, that is to say, EUA futures play to the role of price discovery and lead the spot price relatively is more obvious; However, as the 2009 Copenhagen, Durban climate conference in 2012 and 2013, Warsaw, Poland climate conference in the participating countries were not a legally binding emission reduction policy, the market for greenhouse gas emission reduction policy uncertainty has more and more deep concern, this reaction in the EUA markets in EUA the operation of the futures market to appear the phenomenon of instability, EUA futures market price discovery function and no before running two phase is obvious.
Summary
The price discovery of EUA futures in the first and second stage of the EU ETS operation is relatively good, which can reflect the expectation of the traders on spot price. Enter the third stage, that is, 2013 years later, as a result of the international cooperation policy there is a big uncertainty and policy law effectiveness decreases, EUA futures market to spot market leading role is no longer obvious, the price discovery function show some obstacles.
As the largest developing country, China occupies a pivotal position in the world carbon market.
In 2012, China accounted for a third of the world's carbon emissions, and China's carbon-emission market has huge potential to tap. Currently, China's main CDM projects either directly contact the buyers or through intermediaries to determine the price of the transaction through a contract. Such prices are very unrepresentative and reasonable, and are vulnerable to the bullying of buyers and the vicious competition of sellers. Use of price discovery function, therefore, reasonable pricing will greatly contribute to carbon the establishment of the futures market, promote the rapid development of China's carbon trading market the quantity and quality, at the same time attract market investors to actively participate in the futures market. The bigger the trading volume in China's carbon futures market, the greater its power in the international carbon market. China is gradually taking the initiative to get rid of the passive situation of the current carbon trading market and enhance its competitiveness in the international market.
